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(54) DEVICE AND METHOD FOR GRAPH DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a function expression 
corresponding to a graph in a desired shape by the graph display device 
which displays a graph on an electronic equipment having a calculating 
function. 

SOLUTION: A user is made to draw and display a graph of, for example, 
a quadratic curve in a desired shape by handwriting; when (x) and (y) 
coordinate data of the minimum point and an arbitrary point on the graph 
are inputted, the graph equation (y=2x2) of the corresponding quadratic 
function is calculated from the two inputted (x) and (y) coordinate data 
and displayed, and the graph corresponding to the calculated graph 
equation is drawn and displayed; Consequently, the graph in the desired 
shape to be drawn is inputted as an image and several coordinates on 
the graph are only inputted to specify the corresponding graph equation, 
so that the accurate graph can be drawn and displayed. Therefore, what 
kind of function expression the graph equation of the graph in the 
desired shape is can easily be known without sufficient mathematical 
knowledge. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A graphical representation device comprising: 

A line input means which draws and inputs a line arbitrarily. 

A coordinate data input means which inputs coordinate data of a point on a line inputted by this line input 
means. 

A formula calculating means which asks for said inputted formula data of a line based on coordinate data 
inputted by this coordinate data input means. 

A formula data displaying means which displays formula data called for by this formula calculating means. 



[Claim 2]A graphical representation device comprising: 
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A touch input means provided with a touch panel for inputting a line by a touch input. 

A coordinate input means which inputs coordinate data on a line inputted in this touch input means. 

A formula specifying means which asks for a formula of a line inputted by said touch input means based on 

coordinate data inputted by this line coordinate input means. 

A formula displaying means which displays a formula of a line specified by this formula specifying means. 

[Claim 3]The graphical representation device according to claim 2, wherein said coordinate data input means is a 
coordinate data input means provided with a singular point setting means which specifies and inputs coordinate 
data of a singular point of said line. 

[Claim 4]The graphical representation device according to claim 2 or 3, wherein said coordinate data input 
means is a coordinate data input means provided with a line coordinates designation means to specify arbitrary 
points on a line inputted by said touch panel, and to input coordinate data. 

[Claim 5]Whenever coordinate data of a line is inputted by said coordinate data input means, based on the 
inputted coordinate data concerned, said formula specifying means is a formula of a line a formula specifying 
means to search for, and said formula displaying means, A graphical representation device of claim 2 thru/or 
claim 4 given in any 1 paragraph being a formula displaying means which displays a different portion from a 
formula called for last time whenever a formula of a line was called for by said formula specifying means. 
[Claim 6]A graphical representation device comprising of claim 2 thru/or claim 4 given in any 1 paragraph: 
A line transportation device to which a line inputted in said touch panel is moved. 

A portable specifying means which asks for a formula of a line moved by this line transportation device. 
A portable displaying means which displays a formula of a line after movement specified by this portable 
specifying means. 

[Claim 7]The graphical representation device comprising according to claim 6: 

A move starting point setting means as which said line transportation device specifies arbitrary points on a line 
inputted in said touch panel. 

A movement end point setting means which specifies a point corresponding to a movement destination of a 
request of a point on a line specified by this move starting point setting means. 

A line transportation device to which a line is moved according to a point corresponding to a movement 
destination of a request of a point on a line specified by said move starting point setting means and said 
movement end point setting means, and this point. 

[Claim 8]A graphical representation device of claim 2 thru/or claim 7 given in any 1 paragraph, wherein a line 
inputted by said touch input means is a line which shows arbitrary graphs. 
[Claim 9]A graph display method comprising: 
A step which draws and inputs a line arbitrarily. 

A step which inputs coordinate data of a point on said inputted line. 

A step which asks for said inputted formula data of a line based on said inputted coordinate data. 
A step which displays said called-for formula data. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the graphical representation device and graph display method 
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which display a graph in electronic equipment provided with the calculation function. 
[0002] 

[Description of the Prior Art]When function expression is inputted with the electronic computer provided with 
the functional calculus function, for example from the former, there are some which indicate the graph according 
to the inputted function expression concerned by drawing. That is, if desired function expression is inputted, the 
inputted function expression will be memorized, and the coordinates range on a display screen is set up and a 
drawing indication of the corresponding graph is given by each variable value according to this coordinates range 
being substituted for said memorized function expression, and a solution being calculated. That is. the display of 
the graph in the conventional electronic computer is inputting the function expression of a graph first, and the 
display of a graph is performed according to this inputted function expression. 
[0003] 

[Problem(s) to be Solved by the Invention]However. in the graphical representation function in said conventional 
electronic computer, since it is that to which the drawing display of a graph is performed according to the 
inputted function expression, when changing function expression, can know how the graph will change, but. It 
cannot be known what kind of formula when changing the graph itself, the function expression turns into, or what 
kind of formula when a desired graph is drawn, the function expression corresponding to the graph will turn into. 
[0004]In the conventional electronic computer which performs the drawing display of a graph according to the 
inputted function expression, if there is not sufficient mathematical knowledge to display the graph of desired 
shape, there is a problem which is not understood what kind of function expression it should input. 
[0005]This invention was made in view of the above problems, and aims to let it provide the graphical 
representation device and graph display method which become possible to obtain the function expression 
according to the graph of desired shape. 
[0006] 

[Means for Solving the Problem]That is. this invention is characterized by a graphical representation device 

concerning claim 1 comprising the following. 

A line input means which draws and inputs a line arbitrarily. 

A coordinate data input means which inputs coordinate data of a point on a line inputted by this line input 
means. 

A formula calculating means which asks for said inputted formula data of a line based on coordinate data 
inputted by this coordinate data input means. 

A formula data displaying means which displays formula data called for by this formula calculating means. 

[0007]That is, in a graph drawing device concerning claim 1. when the drawing input of the desired graph is 
carried out, for example and some coordinate data on the graph is inputted, a formula of a graph will be called for 
and displayed based on inputted coordinate data. 

[0008]This invention is characterized by a graphical representation device concerning claim 2 comprising the 
following, in order to input a line by a touch input. 
A touch input means provided with a touch panel. 

A coordinate input means which inputs coordinate data on a line inputted in this touch input means. 

A formula specifying means which asks for a formula of a line inputted by said touch input means based on 

coordinate data inputted by this line coordinate input means. 

A formula displaying means which displays a formula of a line specified by this formula specifying means. 

[0009]That is, in a graphical representation device concerning claim 2, in a touch panel, when the drawing input 
of the graph of desired shape is carried out and some coordinate data on the graph is inputted, a formula of a 
graph will be called for and displayed based on inputted coordinate data. 

[001 0]A graphical representation device concerning claim 3 of this invention is one of graphical representation 
devices concerning said claim 2, and it was considered as a coordinate data input means provided with a singular 
point setting means which specifies and inputs said coordinate data input means for coordinate data of a singular 
point of said line. 

[0011]That is, in a graphical representation device concerning claim 3, coordinate data of a singular point on a 
graph drawn with a touch panel will be inputted, and a formula of a graph will be called for and displayed based 
on coordinate data of this singular point. 

[001 2]A graphical representation device concerning claim 4 of this invention, It was considered as a coordinate 
data input means provided with a line coordinates designation means to be in a graphical representation device 
concerning said claim 2 or claim 3, to specify arbitrary points on a line into which said coordinate data input 
means was inputted by said touch panel, and to input coordinate data. 

[0013]That is, in a graphical representation device concerning claim 4, coordinate data which is specified with 
the touch panel concerned and corresponds is inputted, a formula of a graph will be called for and arbitrary 
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points on a graph of a request by which the drawing input was carried out in a touch panel will be displayed. 
[001 4] A graphical representation device concerning claim 5 of this invention, It is in a graphical representation 
device concerning any 1 paragraph of said claim 2 thru/or claim 4, Whenever said formula specifying means is 
inputted into coordinate data of a line by said coordinate data input means, Whenever it considered it as a 
formula specifying means which asks for a formula of a line based on the inputted coordinate data concerned 
and a formula of a line was asked for said formula displaying means by said formula specifying means, it was 
considered as a formula displaying means which displays a different portion from a formula called for last time. 
[0015]That is, in a graphical representation device concerning claim 5, whenever coordinate data of **** on a 
graph is inputted by a coordinate data input means, only a different formula portion from graph expressions 
which corresponding graph expressions were called for and called for based on the inputted coordinate data till 
then will be updated and displayed. 

[0016]This invention is characterized by a graphical representation device concerning claim 6 comprising the 
following. 

A line transportation device to which a line which is in a graphical representation device of said claim 2 thru/or 
claim 4 given in any 1 paragraph, and was inputted in said touch panel is moved. 

A portable specifying means which asks for a formula of a line moved by this line transportation device. 
A portable displaying means which displays a formula of a line after movement specified by this portable 
specifying means. 

[0017]That is, in a graphical representation device concerning claim 6, movement of a graph drawn in a touch 
panel will newly give a **** **** indication also of the graph expressions after the movement. 
[001 8]A graphical representation device concerning claim 7 of this invention, A move starting point setting 
means which specifies arbitrary points on a line into which it is in a graphical representation device concerning 
said claim 6, and said line transportation device was inputted in said touch panel, A movement end point setting 
means which specifies a point corresponding to a movement destination of a request of a point on a line 
specified by this move starting point setting means. It was considered as a line transportation device to which a 
line is moved according to a point corresponding to a movement destination of a request of a point on a line 
specified by said move starting point setting means and said movement end point setting means, and this point. 
[0019]That is, in the graphical representation device concerning claim 7, a graph of a request drawn by a touch 
panel will be moved and displayed by specifying arbitrary points on the graph, and a point of a desired movement 
destination that this point corresponds. 
[0020] 

[Embodiment of the Invention]A drawing explains an embodiment of the invention below. Drawing 1 is a block 
diagram showing the composition of the electronic circuit of the graphical representation device concerning an 
embodiment of the invention. 

[0021]This graphical representation device is provided with the control section (CPU) 11. According to the key 
input data inputted from the key input section 12, or the touch position data inputted via the position detecting 
circuit 15 from the touch panel 14 provided in piles on the display screen of the liquid crystal display section 13, 
the control section 11, The system program beforehand memorized by ROM 16 is started and motion control of 
each part of a circuit is performed. 

[0022]RAM17 besides said key input section 12, the liquid crystal display section 13, the touch panel 14, the 
position detecting circuit 15, and ROM16 is connected to this control section 11, and the liquid crystal display 
section 13 is connected to it via the display driving circuit 18. 

[0023]The key input section 12 is equipped with the data input key 12a which consists of a number and symbol 
key groups, such as a ten key, an alphabet key, an operator key, and function keys, and. It has the "end" key 
12c etc. which are operated when directing the end of "execution" key 12b operated when directing execution 
of data input, and various processing. 

[0024]It is what the touch panel 14 is formed in piles on the display screen of the liquid crystal display section 
13, and generates the voltage signal according to the position by which pen touch was carried out. Based on the 
voltage signal according to the touch position outputted from this touch panel 14, the coordinates made to 
correspond to a display screen by the position detecting circuit 15 are detected, and the contents of operation 
are judged by the control section (CPU) 1 1 according to these touch position coordinates. 
[0025]The indicator register 17a in which the indicative data which should be displayed on the liquid crystal 
display section 13 is memorized as pattern information of a bit map by RAM 17, The graph kind register 17b in 
which the kind of graph selected in the graph selection menu screen is memorized. The range register 1 7c in 
which the range data of the graph coordinates for performing graphical representation is memorized, The 1st 
graph-expressions register 1 7d in which the function expression corresponding to a graph is memorized. The 2nd 
graph-expressions register 17e. the coordinates data register 17f in which the coordinate data of the designated 
point which operated the touch panel 14 and was specified to the graph displayed on the liquid crystal display 



file://C:¥Documents and Settings¥G-06¥My Documents¥JPOEn¥JP-A-H09-282476.html 



2009/09/15 



JP-A-H09-282476 



5/17 ^— V 



section 13 is memorized, The starting point and the terminal point register 17g in which the coordinate data of 
the move starting point and the coordinate data of a movement end point which operated the touch panel 14 and 
were specified when moving the graph displayed on the liquid crystal display section 13 are memorized. When the 
locomotive function by the inclination change is chosen when moving the graph with which graph data were 
displayed on the graph-data register 17h memorized as pattern information of a bit map, and the liquid crystal 
display section 13, it has the inclination flag register M etc. by which a flag set is carried out. 
[0026]Next operation of the graphical representation device by said composition is explained. Drawing 2 is a flow 
chart which shows graph drawing and the coordinate point input process accompanying the handwriting graph 
manipulation by said graphical representation device. 

[0027]Drawing 3 is a flow chart which shows the graph movement point input process accompanying the 
handwriting graph manipulation by said graphical representation device. Drawing 4 is a flow chart which shows 
the graph moving processing accompanying the handwriting graph manipulation by said graphical representation 
device. 

[0028]Drawing 5 is a figure showing the operation displaying condition accompanying graph drawing processing of 
the handwriting graph manipulation by said graphical representation device. Drawing 6 is a figure showing the 
operation displaying condition accompanying the graph coordinate point input process of the handwriting graph 
manipulation by said graphical representation device. 

[0029]Drawing 7 is a figure showing the operation displaying condition accompanying the graph moving 
processing of the handwriting graph manipulation by said graphical representation device. If handwriting graph 
manipulation is started by switching on the system power of a graphical representation device, as shown in 
drawing 5 (A), the graph selection menu screen for choosing the kind of graph to draw will be first displayed on 
the liquid crystal display section 13 (Step SI). 

[0030]The graph icons 21a-21f which express various kinds of graphs, such as a primary function curve, a 
secondary function curve, and the 3rd function curve, with that shape, for example are displayed on this graph 
selection menu screen. 

[0031 ]If the graph icon of the kind which a user wants to draw is touched with the pen P in the displaying 
condition of this graph selection menu screen, The kind of graph icon by which pen touch of the coordinate data 
accompanying pen touch was given and carried out to the control section (CPU) 11. and it was chosen from the 
touch panel 14 as it via the position detecting circuit 15 is judged (Step S2). 

[0032]For example, if it is judged that pen touch of the graph icon 21b of a secondary function curve was carried 
out. and it was selected, the data in which the kind (secondary function graph) of the graph is shown will be 
memorized by the graph kind register 17b in RAMI 7, and. As shown in drawing 5 (B), x for drawing a graph and a 
y-coordinate are displayed, and the graph function expression (Y=ax^+bx+c) of the foundations corresponding to 
the kind (secondary function graph) of selected graph is displayed on the liquid crystal display section 13 (step 
S2->S3, S4). 

[0033]This graph function expression (Y=ax^+bx+c) is memorized by the 1st graph-expressions register 17d in 
RAM 17. If it is made to correspond to x and the y-coordinate which were displayed on said liquid crystal display 
section 13 and desired secondary function graph is drawn in handwriting with the pen P here as shown in 
drawing 5 (C), The coordinate data accompanying a handwritten locus is detected from the touch panel 14 one 
by one via the position detecting circuit 15, It is drawn by the graph-data register 17h in RAMI 7, and secondary 
function graph curves by handwriting are displayed on the liquid crystal display section 13, and at this time, 
according to a handwritten locus, the coordinates of the pen P are detected one by one, and are displayed on 
the liquid crystal display section 13 (step S5->S6, S7, S8->S5). 

[0034]With processing of said steps S5-S8, where a drawing indication of the secondary desired function graph 
curves is given, When "execution" key 12b of the key input section 12 is operated, as shown in drawing 5 (D). to 
the liquid crystal display section 13. With the secondary function expression (Y=ax^+bx+c) of the foundations 
memorized by the secondary function graph drawn by said handwriting and the 1 st graph-expressions register 
17d in RAMI 7. The coordinates condition selection menu screen for inputting the conditions of the coordinates 
of the graph which drew is displayed (step S8 ->S9). 

[0035]The icon 22a for x section input for inputting into this coordinates condition selection menu screen an 
intersection coordinate with the x-coordinate of the graph which drew, for example. The icon 22b for a y- 
intercept input for inputting an intersection coordinate with a y-coordinate. The pen icon 22e for specifying the 
arbitrary coordinates on the icon 22d for the minimum coordinate inputs for inputting the icon 22c for the 
maximum coordinate inputs for inputting the maximum coordinates of a curve chart and the minimum 
coordinates and the graph which drew with the pen P, and inputting them is displayed. 

[0036]For example, in order to input the minimum coordinates about the secondary function graph which the 
user drew, In said coordinates condition selection menu screen, if pen touch of the icon 22d for a minimum input 
is carried out and it is selected, as shown in drawing 5 (E), the message data "x=" for inputting the minimum 
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coordinates conditions concerned and "y= ' will be displayed on the liquid crystal display section 13 (step S10- 
>S11). 

[0037] As shown in drawing 6 (A), here as coordinate data corresponding to the minimum point of the secondary 
function graph drawn by handwriting. If the data input key 12a of the key input section 12 is operated, for 
example, it indicates by an input with "x= 0" and "y= 0" and "execution" key 12b is operated, it will be judged 
whether it is an input of x section coordinates or y-intercept coordinates (Step SI 2, S13->S14). 
[0038]In this case, since it is an input of the minimum coordinates over a handwriting graph, it is judged that it is 
not an input of x section or a y intercept (Step SI 4). If the minimum point of said secondary function graph is 
specified by pen touch and "execution" key 12b is operated, the coordinate data on the display screen 
corresponding to the minimum point on the graph specified by pen touch will be detected, and. x which made 
correspond to the coordinates of a graph minimum point on this detected display screen, and was inputted at 
said step SI 2, a y-coordinate "x= 0", and "y= 0" are memorized by the coordinates data register 17f in RAMI 7 
(step S14->S15->S16, S17, S18->S19). 

[0039]In this way, if the coordinate data and x on the display screen corresponding to the minimum point of the 
secondary function graph drawn by said handwriting, a y-coordinate "x= 0". and "y= 0" are matched and 
memorized. New graph expressions (y=ax^) are computed based on the conditions which set the minimum point 
coordinates of the secondary function graph concerned to "x= 0" and "y= 0", and the 2nd graph-expressions 
register 17e in RAMI 7 memorizes (Step S20). 

[0040]When x section coordinates or y-intercept coordinates of a graph which the icon 22a for x section input 
or the icon 22b for a y-intercept input in said coordinates condition selection menu screen was selected, and 
was drawn by handwriting is inputted, New graph expressions are computed based on the x section coordinates 
concerned or y-intercept coordinates, and the 2nd graph-expressions register 17e in RAM 17 memorizes (step 
S9-S14->2S0). 

[0041]Then, the graph expressions computed at said step S20 are [ all the coefficients ] those it is judged to be 
whether the calculation was become final and conclusive as known, In this case, since the coefficient "a" of a 
variable "x" is undecided, as shown in drawing 6 (B), the graph expressions (y=ax^) which were computed at 
Step S20 and memorized by the 2nd graph-expressions register 1 7e are displayed, and. The secondary function 
graph by said handwriting is also displayed as it is, and the move menu selection screen for moving a graph is 
further added and displayed on said coordinates condition selection menu (step S21->S23, S24, S25). 
[0042]The icon 23a for x movement for performing parallel translation to a x direction in this move menu 
selection screen. The icon 23c for inclination movement for performing movement by the icon 23b for y 
movement for performing parallel translation to a y direction and inclination change and a grid are displayed, and 
the icon 23d for arbitrary movement (grid) for specifying the arbitrary move starting points and movement end 
points, and performing graph movement is displayed. 

[0043]In this case, each move icons 23a-23d displayed as said move menu selection screen are expressed as 
the gestalt according to the kind of graph memorized by the graph kind register 17b in RAMI 7. That is, in the 
case of a secondary function expression graph, it is displayed as an icon showing movement and inclination of a 
secondary function curve of an image gestalt. and, in the case of a primary function expression graph, is 
displayed as an icon showing movement and inclination of a primary function curve of an image, for example. 
[0044]And in the displaying condition of a coordinates condition selection menu screen as shown, for example by 
drawing 6 (B), and a move menu selection screen, For example, when the graph move icons 23a-23d are 
selected by pen touch, When it shifts to the graph movement point input process in drawing 3 (step S26->S28) 
and the icons 22a-22e for a coordinates condition input are selected again, the coordinates condition input 
process after said step S11 is repeated (step S26->S27->S1 1 ). 

[0045]As drawing 6 (B) showed, where it was inputted as "x= 0" and "y= 0" and secondary undecided function 
graph types (y=ax^) are computed, only the minimum coordinates conditions of the secondary function graph 
drawn by handwriting. If pen touch of the pen icon 22e is carried out and it is selected as shown, for example in 
drawing 6 (C) in order to input coordinates conditions, it will return to the coordinates condition input process 
after Step S11 again (step S26->S27->S1 1). 

[0046]As shown in drawing 6 (D), carry out pen touch of the arbitrary points on the secondary function graph 
drawn by handwriting, specify them here, and. If the x and a y-coordinate are inputted as "x= 1" and "y= 2 , 
inputted x, a y-coordinate "x= 1", and "y= 2" will be matched with the coordinate data on the display screen by 
which pen touch was carried out, and the coordinates data register 17f in RAMI 7 will memorize (Steps S1 1- 
S19). 

[0047]Then, secondary function graph types (y=ax^) memorized by the 2nd graph-expressions register 17e in 
RAM 17 are received. It is that by which x of the any selected point on the graph memorized by said coordinates 
data register 17f. a y-coordinate "x= 1", and "y= 2" are substituted and computed, and secondary function 
expression (y=2x^) without an undecided coefficient is computed, By this, secondary undecided function graph 
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types (y=ax^) memorized by the 2nd graph-expressions register 1 7e are rewritten by the 1 st graph-expressions 
register 17d, and are memorized, and until now. It is newly computed and fixed graph expressions (y=2x^) are 
memorized by the 2nd graph-expressions register 17e (Step S20). 

[0048]Then, as shown in drawing 6 (E), it is drawn by the graph-data register 17h in RAM 17, and secondary 
function graph curves corresponding to the graph expressions (y=2x^) by which definite memory was carried out 
are displayed on the liquid crystal display section 13 by said 2nd graph-expressions register 17e, and. The 
definite graph expressions (y=2x^) concerned are also displayed with said undecided graph expressions (y=ax^), 
and the move menu selection screen for moving a graph is displayed further (step S21->S22. S23, S24, S25). 
[0049]Namely, if a drawing indication of the shape of a user desire, for example, the graph of a secondary 
function curve, is given by handwriting and x and y-coordinate data of the minimum point on the graph 
concerned and one arbitrary point are inputted. Based on two x and y-coordinate data which were inputted, a 
calculation indication of the corresponding graph expressions (y=2x^) of a secondary function is given, and. Since 
a drawing indication of the graph corresponding to the computed graph expressions concerned is given, only by 
inputting the graph of a form to draw in an image and inputting some coordinates on the graph concerned, 
corresponding graph expressions are specified and a drawing indication also of the exact graph comes to be 
given. Therefore, even if there is not enough mathematical knowledge, the graph expressions of the graph which 
carried out desired shape can know easily what kind of function expression it will become. 
[0050]In this way, the graph expressions corresponding to the secondary function graph of a user desire are 
specified, and. Where the secondary function graph based on the graph expressions was displayed and a 
coordinates condition selection menu screen and a move menu selection screen are further displayed on the 
display screen "refer to drawing 6 (E)", If pen touch of the icon 23d for arbitrary movement in this move menu 
selection screen (grid icon) is carried out and it is specified as shown in drawing 7 (A) in order to move a graph, 
It shifts to the graph movement point input process in drawing 3, it is judged that the grid function was chosen, 
and a grid is displayed on the coordinate areas where said secondary function graph is displayed in piles (step 
S26->S28->S29). 

[0051]With this, the message data "starting point" to which the input of the move starting point is urged is 
displayed on the upper right in the display screen of the liquid crystal display section 13 (Step A1). If a user 
makes the arbitrary points on the graph displayed on the liquid crystal display section 13 the move starting point, 
does pen touch and specifies them here as shown in drawing 7 (B), x corresponding to the specified move 
starting point and a y-coordinate are memorized as move starting-point-coordinates data by the starting point 
and the terminal point register 17g in RAMI 7, and the message data "terminal point" to which the input of a 
movement end point is urged is displayed further (step A2 ->A3). 

[0052] And if a user makes the arbitrary points on a grid displayed on the liquid crystal display section 13 a 
movement end point, does pen touch and specifies them as shown in drawing 7 (C), x corresponding to the 
specified movement end point and a y-coordinate are memorized by both said starting point and terminal point 
register 17g as movement end point coordinate data (step A4). 

[0053]ln this way, if it is judged that the 1st and 2nd graph-expressions registers 17d and 17e in RAM 17 have 
graph expressions when specification memory of the move starting point coordinates and movement end point 
coordinates of a graph is carried out. According to x of the move starting point by which the designation input 
was carried out at said step A1, x of the movement end point by which the designation input was carried out in a 
y-coordinate and said step A3, and coordinates movement magnitude with a y-coordinate. The secondary 
function expression (y=2x^) memorized by the 2nd graph-expressions register 17e is changed into (y=2x^-4x+1). 
and is newly memorized by the 2nd graph-expressions register 17e, and. The graph expressions (y=2x^) 
memorized by the 2nd graph-expressions register 17e until now are rewritten by the 1st graph-expressions 
register 17d, and are memorized (step A4->S30->S31 ). 

[0054]Then, both the graph expressions (y=2x^) of the secondary function graph before the moving operation 
memorized by said 1st graph-expressions register 17d and the graph expressions (y=2x^-4x+l) of the secondary 
function graph after moving operation are displayed, The secondary function graph according to the graph 
expressions (y=2x^-4x+1) after the movement concerned is drawn and displayed on the graph-data register 17h 
(Step S32, S33. S34). 

[0055]Namely, where it indicated the arbitrary graphs by drawing and the specific display of the graph 
expressions is carried out, If it is made to correspond to the move starting point concerned and the coordinates 
of a movement end point are specified after displaying a grid in piles on the display screen of the graph 
concerned and specifying the arbitrary coordinate points on a graph as the move starting point, Since the graph 
expressions before movement are changed according to that coordinates movement magnitude and a drawing 
indication of the graph expressions after this change and the graph according to these graph expressions is 
given. Even if there is not sufficient mathematical knowledge, the moving display of the graph by which it is 
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already indicated by drawing can be easily carried out in the arbitrary directions with arbitrary movement 
magnitude, and it can be known to what kind of graph expressions the graph expressions corresponding to the 
graph after the movement will change. 

[0056]In Step S30 on the other hand, when the coordinates of the move starting point to the graph currently 
displayed on the liquid crystal display section 13 and the coordinates of a movement end point are specified by 
processing of said step Al - A4» When it is judged that the graph expressions corresponding to the graph 
concerned do not exist, a jam, Calculation decision of the graph expressions by the input of the coordinate data 
to the graph drawn by the user. And when it is judged that it is still the graph which the display of the graph 
corresponding to fixed graph expressions was not made, and was drawn by handwriting. According to the 
coordinates movement magnitude of said starting point coordinates and an end coordinate, it is moved as it is, 
and the graph concerned by which handwriting drawing was carried out is drawn and displayed on the graph-data 
register 17h (step S30->S35, S34). 

[0057]On the other hand, as said drawing 6 (E) showed, for example, the graph expressions corresponding to the 
secondary function graph of a user desire are specified, and. Where the secondary function graph based on the 
graph expressions was displayed and a coordinates condition selection menu screen and a move menu selection 
screen are further displayed on the display screen. In the graph movement point input process in drawing 3 if 
pen touch of the icon 23c for inclination movement in a move menu selection screen is carried out and it is 
specified, in order to perform movement to which inclination of a graph is changed. It is judged that the 
inclination locomotive function was chosen, it inclines to the inclination flag register M in RAMI 7, and a 
specification flag "1" is set (step S36->S37). 

[0058]Here, if it is judged that the graph expressions corresponding to the graph displayed on the 1st and 2nd 
graph-expressions registers 17d and 17e in RAMI 7 now are memorized, a grid will be displayed on the 
coordinate areas where said secondary function graph is displayed in piles (step S38->S39). 
[0059]And make it correspond to the inclination coefficient in the graph expressions currently displayed on the 
liquid crystal display section 13 with the graph, and the data input key 12a of the key input section 12 is 
operated. An input of arbitrary numerical values will memorize and display the digital data on the work area in 
RAMI 7 (step S40->S41). 

[0060]ln this way, if it is made to correspond to the inclination coefficient of the graph expressions currently 
displayed on the liquid crystal display section 13 with the graph, digital data is inputted and displayed and 
"execution" key 12b is operated, It is judged whether it shifts to the graph moving processing in drawing 4, and 
the graph expressions corresponding to the graph currently displayed are memorized by the graph-expressions 
registers 17d and 17e (step S42->S44). 

[0061 ]If it is judged as those with graph expressions and it is judged here that it inclines to the inclination flag 
register M, and the flag "1" is set further, The inclination coefficient of the graph expressions memorized by the 
graph-expressions register 1 7e is rewritten and changed into the digital data memorized in said work area, and 
the graph expressions after the inclination rewriting are newly displayed (step S44->S45->S46, S47). 
[0062]Then, it is drawn by the graph-data register 17h, and the graph corresponding to the graph expressions 
rewritten by digital data with said arbitrary inclination coefficient is displayed on the liquid crystal display section 
13 (Step S48, S49). 

[0063]Where a grid is displayed on the coordinate areas where secondary function graph is displayed in piles in 
said step S39 on the other hand. If pen touch of the coordinates used as the reference point of inclination 
change and the coordinates of a movement destination is carried out and they are specified to the graph 
concerned, it will be judged that it is not an input of the inclination coefficient by a numerical value, and. It is 
judged that coordinate data was inputted by grid specification, and it shifts to the grid position detection process 
for detecting the starting point coordinates and the end coordinate of inclination change accompanying pen 
touch (step S40 ->S43 ->SA "Al - A4"). 

[0064]That is, carry out pen touch of the arbitrary coordinates used as the reference point of the inclination 
change on the graph currently displayed on the liquid crystal display section 13, and they are specified, After 
carrying out pen touch of the coordinates of the inclination movement destination, specifying them and each 
coordinate data's having been memorized by the starting point and the terminal point register 17g in RAM 17. 
(Step S43->SA). If it is judged as those with graph expressions and it is judged that it inclines to the inclination 
flag register M, and the flag "1 " is set, The inclination coefficient of the graph expressions memorized by the 
graph-expressions register 17e is changed into said starting point and terminal point register 17g according to 
the coordinates of an inclination reference point and the coordinates of an inclination movement destination 
which were memorized, and the graph expressions after the inclination change are newly displayed (step S44- 
>S45->S46, S47). 

[0065]Then, it is drawn by the graph-data register 1 7h. and the graph corresponding to the graph expressions 
changed according to the starting point and end coordinates with said arbitrary inclination coefficient is 
displayed on the liquid crystal display section 13 (Step S48, S49). 
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[0066]Namely, where it indicated the arbitrary graphs by drawing and the specific display of the graph 
expressions is carried out. Input concrete digital data or the starting point coordinates and the end coordinate 
on a graph are specified, Since the inclination coefficient of the graph expressions by which the specific display 
has already been carried out will be changed according to said digital data or the starting point, and an end 
coordinate and a drawing indication of the graph expressions after inclination change and its graph will newly be 
given if change of inclination is directed. When the starting point coordinates and the end coordinate on a graph 
are specified and it points to change of inclination especially, Even if there is not sufficient mathematical 
knowledge, the inclination of a graph by which it is already indicated by drawing can be easily indicated by 
change, and it can be known to what kind of graph expressions the graph expressions corresponding to the graph 
after the inclination change will change. 

[0067]By carrying out pen touch of the icon 23c for inclination movement in the move menu selection screen 
displayed on the liquid crystal display section 13 with the graph of the user desire, and on the other hand, 
specifying it. In [ it is judged in Step S36 that the inclination locomotive function was chosen, and ] Step S37, In 
Step S38 when it inclines to the inclination flag register M in RAMI 7 and a specification flag "1" is set. When it 
is judged that the graph expressions corresponding to the graph concerned do not exist, a jam. Calculation 
decision of the graph expressions by the input of the coordinate data to the graph drawn by the user, And when 
it is judged that it is still the graph which the display of the graph corresponding to fixed graph expressions was 
not made, and was drawn by handwriting. By carrying out pen touch of the starting point coordinates and the 
end coordinate of the inclination change on the graph concerned by grid display, and specifying them. Inclination 
of a graph is changed according to the specified starting point and an end coordinate, and it is drawn by the 
graph-data register 17h, and is displayed on the liquid crystal display section 13 (step S38->S43->SA->S44- 
>S50->S51, S49). 

[0068]On the other hand, as said drawing 6 (E) showed, for example, the graph expressions corresponding to the 
secondary function graph of a user desire are specified, and. Where the secondary function graph based on the 
graph expressions was displayed and a coordinates condition selection menu screen and a move menu selection 
screen are further displayed on the display screen. In the graph movement point input process in drawing 3 if 
pen touch of the icon 23a for x movement or the icon 23b for y movement in a move menu selection screen is 
carried out and it is specified, in order to perform parallel translation to the x direction or y direction of a graph. 
It is judged that it is not selection of a grid function, and the inclination flag register M in RAMI 7 is set to 0 by 
judging that it is not selection of an inclination locomotive function, either (step S28-'>S36->S52). 
[0069]Then, a grid is displayed on the coordinate areas where said secondary function graph is displayed in piles 
(Step S39). And make it correspond to the coefficient value which specifies the x direction or y direction in the 
graph expressions currently displayed on the liquid crystal display section 13 with the graph, and the data input 
key 12a of the key input section 12 is operated. An input of arbitrary numerical values will memorize and display 
the digital data on the work area in RAMI 7 (step S40->S41). 

[0070]In this way. if it is made to correspond to the coefficient value which specifies the x direction or y 
direction of graph expressions currently displayed on the liquid crystal display section 13 with the graph, digital 
data is inputted and displayed and "execution" key 12b is operated. It is judged whether it shifts to the graph 
moving processing in drawing 4, and the graph expressions corresponding to the graph currently displayed are 
memorized by the graph-expressions registers 17d and 17e (step S42->S44). 

[0071]If it is judged as those with graph expressions and it is judged further here that "1" is not set in the 
inclination flag register M, and it is the moving processing to a x direction or a y direction. The coefficient value 
which specifies the x direction or y direction of graph expressions memorized by the graph-expressions register 
17e. It is rewritten by the digital data memorized in said work area, and is changed into it. and the graph 
expressions after coefficient rewriting of the x direction or a y direction are newly displayed (step S44->S45- 
>S53, S47). 

[0072]Then, it is drawn by the graph-data register 17h. and the graph corresponding to the graph expressions 
rewritten by digital data with an arbitrary coefficient of said x direction or a y direction is displayed on the liquid 
crystal display section 13 (Step S48. S49). 

[0073]Where a grid is displayed on the coordinate areas where secondary function graph is displayed in piles in 
said step S39 on the other hand, If pen touch of the coordinates used as the reference point of the parallel 
translation to a x direction or a y direction and the coordinates of a movement destination is carried out and 
they are specified to the graph concerned, it will be judged that it is not an input of the transfer coefficient by a 
numerical value, and. It is judged that coordinate data was inputted by grid specification, and it shifts to the grid 
position detection process for detecting the starting point coordinates and the end coordinate of parallel 
translation accompanying pen touch (step S40 ->S43 ->SA "A1 - A4 ). 

[0074]That is, carry out pen touch of the arbitrary coordinates used as the reference point of the parallel 
translation to the x direction or y direction on the graph currently displayed on the liquid crystal display section 
1 3. and they are specified. After carrying out pen touch of the coordinates of the movement destination, 
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specifying them and each coordinate data's having been memorized by the starting point and the terminal point 
register 17g in RAMI 7. (Step S43->SA), If it is judged as those with graph expressions and it is judged that it 
inclines to the inclination flag register M, and the flag "V is not set, The coefficient of the x direction of graph 
expressions or a y direction memorized by the graph-expressions register 17e, It is changed into said starting 
point and terminal point register 1 7g according to the coordinates of a parallel translation reference point and 
the coordinates of a movement destination which were memorized, and the graph expressions after the graph 
repositioning are newly displayed (step S44->S45'->S53, S47). 

[0075]Then, it is drawn by the graph-data register 17h, and the graph corresponding to the graph expressions by 
which the coefficient which sets up the movement zone of said x direction or a y direction was changed 
according to arbitrary starting point and end coordinates is displayed on the liquid crystal display section 13 
(Step S48, S49). 

[0076]Namely, where it indicated the arbitrary graphs by drawing and the specific display of the graph 
expressions is carried out, Input concrete digital data or the starting point coordinates and the end coordinate 
on a graph are specified, If the parallel translation to the x direction or y direction of a graph position is directed, 
the coefficient which sets up the movement zone of the x direction of graph expressions or a y direction by 
which the specific display has already been carried out, Since it is changed according to said digital data or the 
starting point, and an end coordinate and a drawing indication of the graph expressions after movement-zone 
change of a x direction or a y direction and its graph is newly given. When the starting point coordinates and the 
end coordinate on a graph are specified and it points to the parallel translation of a graph position especially. 
Even if there is not sufficient mathematical knowledge, parallel translation of the position of the graph by which 
it is already indicated by drawing is carried out easily, it can be displayed, and it can be known to what kind of 
graph expressions the graph expressions corresponding to the graph after the move change will change. 
[0077]In Step S44 on the other hand, when the amount of parallel translation to a x direction or a y direction is 
given to the graph currently displayed on the liquid crystal display section 13 by said numerical input or the input 
of starting point coordinates and an end coordinate. When it is judged that the graph expressions corresponding 
to the graph concerned do not exist a jam, Calculation decision of the graph expressions by the input of the 
coordinate data to the graph drawn by the user, And when it is judged that it is still the graph which the display 
of the graph corresponding to fixed graph expressions was not made, and was drawn by handwriting, According 
to the digital data for said given parallel translation or starting point coordinates, and an end coordinate, parallel 
translation is carried out, it is drawn by the graph-data register 17h, and the position of the x direction of a 
graph or a y direction is displayed on the liquid crystal display section 13 (step S44->S50->S54, S49). 
[0078]And in the displaying condition of said coordinates condition selection menu and a move menu, operation 
of the "end" key 12c in the key input section 12 will end said a series of handwriting graph manipulation (step 
S55 ->END). 

[0079]In said embodiment, although specific processing of the graph expressions accompanying drawing of a 
graph, movement, change of inclination, and it was explained for secondary function graph and its graph 
expressions, mainly, For example, in a graph selection menu screen "refer to drawing 5 (A)", specific processing 
of the graph expressions accompanying drawing of a graph, movement, change of inclination, and it can be 
performed like said embodiment about the graph of all the kinds corresponding to the selectable graph icons 
21a-21f. 
[0080] 

[Effect of the Invention]As mentioned above, since the formula of a graph will be called for and displayed based 
on the inputted coordinate data if according to the graphical representation device concerning this invention the 
drawing input of the graph of desired shape is carried out and some coordinate data on the graph is inputted. It 
becomes possible to obtain the function expression according to the graph of desired shape. 
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[Brief Description of the Drawings] 

[Drawing 1]The block diagram showing the composition of the electronic circuit of the graphical representation 
device concerning an embodiment of the invention. 

[Drawing 2]The flow chart which shows graph drawing and the coordinate point input process accompanying the 
handwriting graph manipulation by said graphical representation device. 

[Drawing 3]The flow chart which shows the graph movement point input process accompanying the handwriting 
graph manipulation by said graphical representation device. 

[Drawing 4]The flow chart which shows the graph moving processing accompanying the handwriting graph 
manipulation by said graphical representation device. 

[Drawing 5]The figure showing the operation displaying condition accompanying graph drawing processing of the 
handwriting graph manipulation by said graphical representation device. 

[Drawing 6]The figure showing the operation displaying condition accompanying the graph coordinate point input 
process of the handwriting graph manipulation by said graphical representation device. 

[Drawing 7]The figure showing the operation displaying condition accompanying the graph moving processing of 
the handwriting graph manipulation by said graphical representation device. 
[Description of Notations] 

1 1 — Control section (CPU), 

12 — key input section, 
1 2a — Data input key 

13 — liquid crystal display section, 

14 — touch panel, 

15 — position detecting circuit, 

16 —ROM, 

17 —RAM, 

1 7b — Graph kind register, 
17c — Range register, 

17d — The 1st graph-expressions register, 

17e — The 2nd graph-expressions register, 

17f — Coordinates data register, 

17g — The starting point and terminal point register, 

1 7h — Graph-data register, 

P — Touch pen. 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[0 0 2 3] =^-A:^)SBl 2Cc^s. f-> + -. r;i/:7T 
+ Mifc^-^cD^?^ •iS^+- 

[0 0 2 4] ^ 1 4ti. r^B^^^api 30^ 

Iti^tl. C(D^ •;;^{igJ^tSCCjr>Dr©JiaigB (CPU) 

[0 0 2 5 ] RAMI it^at. r^H^^^gp 1 3 ^ca^*^' 

taiS3n^*>7^ui^x^ 1 7 a. ^"yymiR^^^-m 
fficc *5 1 ^ r atR 5 n ^" y (omm^^n^^^ ^ti^^ y 

aS|l/>>X^ 1 7 b . {/'yy0L7f^^Hti:'^fc^(D^'7y 
mm(DU>i:>f-^f)nm^ti^U>iylyiy:^^ 1 7 

1/>>X^ 1 7 d . m2 ^"yy^XyVT."^ 1 7 e. ^Sh^^ 

fatt^n^*^,^. ' 1 7 ^'^y'f-'^:f)^ 

[^-^ yy'(D^^'^->'f-^ tLXi^^.^ri^^-yy 
r-^uv;^^ 1 7 h . /RI^S^gBi 3tc^^$n/c^ 

[0 0 2 6 ] Hifial«fiXtcj:6i^^va^^gcDSij 

[0 0 2 7] m?>\tmt^'f'yy^^^^W.^^^^^^^ ^' 

y y m^^cm^ ^^"yy is^t^^.K-nm^^^^-^ yu-^ 
f'-hx^^^. m4{tmnE^^'yy^^smm('C^^^m^ 

^^yy !sm cc# u^'^'yy ^t&Mil ^ '^'t yVL-=f'^- 
[0 0 2 8 ] 05^iHuld^"^":7«iT^^BtcJ:^^«#^' 
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y^mo:> :7 f^+^.'^.A;^«Iiil{c(i)^^j: ^^{^-^7^^:^^^ 
[0 0 2 9 ] ga7^imjiQ^'^^a^S?g^^ct'^^S^^' 
lar^-So y':7-^^^^goexxf*Am®?&^S:A5n'5 

5 (A) CC/T;-ri:^^c. ffliaL/cL^^'^:7CDa^l^jMIR 
10 ■r-S/cesbcD^^'^iStFiy^-a-iiiffiTl^^^gS^^SPi 3cc 
^T^^n^S CX-r >'°S 1 ) a 
[0 0 3 0] ^(j:>^'yym\R^^^-'^^^\'^^ ^\^\^ 
KXMiaftS, 2;XM^ft». 3;X^iSffi^^. 

-2 1 f 7&^^^$n'2>o 

[0 0 3 1 ] cco^^:7 3ii;^>^>^^-^iiili(7:>*^tt>^c^ 
M^-c. :^-^tmm\^ic\.m^(r>'p^'yyy ^^^^^^ 

20 (CPU) 1 uc*>;t6n. -^>^ ^^nrstR^n 

2 ) o 

[0 0 3 2 ] f^>Jx.«2;XBaiiffl^oy-^>'r-r::i>2 1 

^^ycomm i2^xm^y'yy) ^^r-r-^^^)^. ra 

M 1 1 \H(D ymMl^t^ 1 7 b CC^Btt^n-^i^^ 
CC. ^5 (B) CCTf^-Tct^CC. «S^iT^gPl 3ic^^. 

30 m^CD^^yy^lA^ (Y= ax' + b x + c ) 
(X'r:;-/S2^S3, S4)o 
[0 0 3 3 ] C(D^^ymi&^ (Y-ax^ +bx + 
c) RAM 1 7rtCD|g 1 ^"^^^j^Uv^X^ 1 7 dCC 
IBIS^n-^o ccr. ESS (C) tC7r:-rJ:'5^c. miU.m 
B^^^gPl 3Cca^5n/cx. y!^*S^C>ftj4>5-tir. 

> P J: 0 ^S^-CB^Mc?:) 2 ;XW^^'^ ^ ^JiEi*^'^ 
^ y 4^^6ttS«^miassi 

^Cj:^2;XMIS^''3'-7[ft*g:?&mAM 1 7[^<D^'yy'f- 
40 ^U>^X^ 1 7 hiCfflH^n^SS^^SBl 3CC^^$n 

^t^lC. CCD0#. ^#^CD$lLS*CC|x.Dr-<>POi^tI 

^^iB^x^m ^ n^B^a^SB 1 3 CC^n^ 5 n -6 C^i^^yy' 

S o^S 6 , S 7, S 8-*S 5 ) o 
[0 0 34] mn^:^'r -y S 5 S 8 (DmM(^cm<^i.K 

wfm<D2'^xmWLP^'yy^m-/)^imm^^>^ii^fc\tm^ ^ 
-A;bgpi 2(D riitfj 1 2 b^m'^r^t. mb 

( D ) ccTf^-Tct ^ cc. SS^tSSP 1 3 i^cu. miia^## 
CcJ:^3}S[i]$n;^c2::X^^^"->::^^^'RAM 1 7 \^<Dm 

1 i 7 dccietg$n/cS*cD2;xMI^ 

50 (Y-ax' +bx + c) i^^cc, Jiiffl L/c^'-^^^CD 



fjm^^^ti^ (XT' :7*S 8^S 9 ) o 

[0 0 3 5 ] ccomm^^miR^^^^-mm^cu. 
^itmm L/ /c y ^ V CD X mm to^^if^MU^Kt^-r^tc^ 

[0 0 3 6 ] m9L\t^^-^i)'^^m\^'tc2^^ym^'^'y-y^^ 

d^-<>^ •:;^LraMtRt-^<b. ^5 (E) ^CthT J: 0 
^c. ^^B^B^^^Bi 3cct^. ^i^S/M^«^tt^^A::^-r^ 

n€» (xf-'v::?*S 1 0-*S 1 1 ) o 
[0 0 3 7 ] c cr. E6 (A) CC/T^-Tcfc^^C. 
Cc J: 0 JSIB 5 n /c 2 ^ cDft /J\^. jl 
^T^"^-i^<bLr. ^■-K-nU\2(Or'-'^}<n^-\2 
a^Slf'^L, 1?tJx.t^ I X - 0 J I y - 0 J iA;^^^5 

S 1 2. SI 3^S 1 4) o 

[0 0 3 8] CCDJ#^. ^S^^'^ >^ic>f*^r^*/hJStS 
(DKt^r:h^<DXl:i^my(y.\ty'g])f^(DKt}ri\tt^^^ t 
i^m^^ti^ {T.'r yy^S \ A) o 5 6tC, grjld 2 ::Xflll 

^-\2h^W^'^^t. '-<y^y'^^CXni^'^^tltc 

^y^/J\^.cOJltltc^tl£$iiXB5ifiX7^-;; :;?'S 1 2Ccr 
=^-A;^j5n/cx. yj^tf rx=Oj ry=.Oj:0^ R 
AM 1 TrtcDI^tSr^'-^Uv'^^ 1 7 f ^CiEtt^n^ 
(;^f"-;;:7'S 1 1 1 6, S17. S 1 8^ 

S 1 9 ) o 

[0 0 3 9 ] c^br. Huia^#^ccci:0ffii®5n/c2 
:;XMt^ ^ ^ cD^/J^ * cc>f=ttc:/r 6 ^^iiiffi±r coi^ti 

-^^i-ecox. yMt^Tx-Oj Ty - 0 J i:?!?>>f=ttc:v{^ 
tt^tiridtt^n-^i. ^i^2;j^MISi^v::'CDS/J\^.^ 
tf^Tx-Oj fy = 0j ^L/c^ffCcS^#^ff/c:^J:^• 
^:;S;(y-ax^ ) tmmitl. RAM17|>^0|g2 
^^:7^U>^X^5? 1 7 eCClElS^n'S ( X -r* S 2 

0) o 

[0 0 4 0] 

X m^Ktimr ::i > 2 2 a Xti y i?}>T-A:^fflr 

<D^^>^mmy.uym)^mm'^Kti^nfcm^^c{t. ^ 
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Stffl^n. RAMI 7(^0^2 ^'^^'^Ui^^X^ 1 7 e 
CClEtt^n^ (X-r -^'S 9-S 1 4--2 SO). 
[0 04 1] f -Si. tr)iE;^-r •;'::7"S 2 Otcrmtii^n 

fct}^^i)y¥M^n^^i>o:>-c\ ccDm-^. ^ife "x'^ cdi^ 

^ "a" 7:)^*fii^r*-^cD-C\ 06 (B) CC^-TcI:^ 

cc. xf*';;:7*s 2 otcr»w$nii2 

1 7 eCClEtt^n/cy^-;'^ (y = a x^ );^)^^7n5n 

^^5^-5 (Xf":.:;''S 2 1^8 2 3. S24. 82 
5) o 

-fjl^-^<DW-n^W}^n^Ji')fci^O)y^W}mr ^:^>2 3 
:a > 2 3 c . ^' V v F ^^7^^ "^^HMM^m^^.Rl^ 

[0 04 3 ] co^m^. mnd^W)^^-:^-MvmmtL 

r^^^ ti^g-^SfjT^^r3>2 3 a-2 3 d^J. RAM 

1 7|^0^'^:7a^U>^X^ 1 7 bCC|El«.5nri^'S)^" 

2:xmn^^^'yy(om^^at. 2;xMisftt^o^»j^M 
/c. i:^xmW(.^^'yyo:>m^(^at. ixmi^^mco^W} 

[0 044 ] -eur. Wx.&j:g|6 (B) CCTtt^L/cJ;^ 

mcomTj^ixmcioi^x . m^^t^'yy^^r ^^>2 3 

a-2 3 d^^-^>^ ';^^CCj:0 3M!R5n/cti^CCt^. 0 

3 cc:foc:r a i^'^y^m.^.xtimmcmi^ n c^f-^y 
82 6 >s2 8) , tfc. ni^mm^f^AJjmr^:::i> 

2 2 a-- 2 2 etfmiR^tltcm^^^at. mn^ys'r yy'S 

8 2 6-^8 2 7^8 11)0 
[0 0 4 5 ] 116 (B) rinL/cJ:^^c. ^#*icj:0 
jSia5n/c2:^^Mig(^^^^c^S^M^tf^i4^<^'^^ ^x = 
40 oj ^y-0] tl^xxti^ti. m^^(D2:xmWi^y 

y^{y^8ix' ) f)mm^rifc'\xmT. ^h^c mm 
s^'xf- •:;::?-8 1 \amo:>mm^f^x:^Mm(^cmmr^ 

(y;f^'>:7*S26--S27^S 1 1) o 

[0 04 6] ccr. BIO (D) ^c^-r cfc^cc, 

y^LXm^^^t^^C. ^cDx. yllt^^ rx = 1 J 

50 ff^mmhxoMmy'-^t. =^-xt>^tifcx. ymm 



(6) 



Tx-lJ ^2 ] tmmm-fhtiXRAMl 

1 1 1 9) o 

[0047]-r€>i. RAMI 71^0^2 ^'^:7S;Ui^ 
1 7 e^ci^^.^inX\.^^2Xm^'^'yy^ (y = a 
) CC>JtL. SuiemST^-^Ui^X^ 1 7 f ^clBifi^ 

^(y-2x^ ) ;0^mHi5n-s*>or. cnccj:^, ^ 
112 1 7 etcifiis$nri.^/c* lo 

/cCCgLW^nrffi^^n/c^'^:?^ (y = 2 x' ) tf^. 
m2 ^"-yy^Ui^:^^ 1 7 eCctatS^n^ (Xr ^ ■:7"S 

2 0 ) o 

[0 04 8] -r^i. E16 (E) CCir^-Tct ^^C. fjid^ 

(y-2x^ ) cc>rt)j;TS2:-^wm^'^^ft«?!)mAM 
1 7[H(0^ 'yy ui^;^^ i 7 hccffiiasni^^^ 
iSSRl Stc^^^ti-^^itcc, ^l^fil^^'^-;'^; (y= 20 

2x' ) (y - a ) t^^c 

^^-ilJKlBffi^^^T^^^n'S) {Xv'yy'S2 \ >S2 
2. S23. S24. S25). 

1^ -i? -r? hOS/jN'^^RCXff ;ScD 1 ,«i^,<D X . y mmf- ^ 
^AM'^t. Kb^t\fc2-:>(0^, yj^tSr-^^cK 
>PtiJ:.-r'S2;XM^O^'^:7S; (y = 2 x^ ) 

[ 0 0 5 0 ] oLr. :i--^m^<D2^^xm^^'yy'^c 
m'^<2'JKW&^yyi)^^^^ti. ^h^c. [Hift^aB 40 
-mvmmi^^^n^^infc\-m (e) #bsj y 

^ >'CD^»i^if^C'5/cit>^c. 0 7 (A) tc,T:'rJ:^tc. 
ti^ {:ysT-jy'S2 6^S28->S2 9) o 

[0 0 5 1 ] cntftcc. jfts^^SB 1 ^co^nmmn 50 
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rte,^j (;^r-y-/Ai) „ ccr. 0 7 

(B) CC^-Tcfc^CC. :x>-if;?)^?t^a^g|5 1 3^C^n^^ 

rjg^-r-si. fg^$n/c^t6te,'^^,cc>MjST^x, y^ 

- ^<hb-CRAM17 \H(Dihj^. • *^ 

y'A 2^A 3 ) o 

[0052]-eL-C. 1137 (C) tc^f J:^tc. 

-/a4 ) o 

[0053] C9Lr. ^•^•::?co^¥Stl*6,'=^J^t^RC>'^i}J 

*5,^.ffi^?&^^§Sia1fi 5n/c^cc. rami7 \H(dw> 1 r 

CN'3g2 "fyy^Viy:^ ^ 1 7 d . 17 e ^" ^ W 

/c^ttj^.'^^.ox , vmm:tmtz:^'r-j y'h 3 ccrfgSA 

X. m2 ^yy^Uzy:^^ 1 7 e ^CfatSS tl-CC^/c2 :X 
MiS:^ ( y = 2 x' ) y = 2 x' 4 X i 1 ) OC^ 

i^/cccii2 ^'^:^^u>^x^ 1 7 ecciats.^n 

nrc^/c^^^-^j^ (y = 2 x^ ) 

^ 1 7 dCC#^m^tiriBtg$n^ (X7*';'-:7*A4-^ 

S 3 0-^S 3 1 ) c 

[0 0 5 4 ] -r^i. m^mi ^^^^x^ut^x^ 1 7 d 

(y-2x^ ) t^W)nm^o:>2:xm'^^^yyo:>^'^y 

A (y-2x' -4x+l) ^^^^(.cmTjk^tl. ^m^n 
m(0^'yyA(y-2x' -4x+ I) ^citCfc2'Xm 

ife^'^-^/j^y^ -^-r-^uv^y^^ 1 7 htcjini^nt:^ 

TT^^n^S (Xf^ ;;'7'S 3 2, S3 3. S3 4)o 
[0 0 5 5 ] ^-J'jr^b^. HMM^'yy^imm^^^'^^ 

cD^Mt^cD ^ y c o:> ^ s;cci£ cfc^ 'yy:^^ 

:ht^yyAi^^^<OX')tJ:^'yyA^cmt'^ht^^^ 
[0 0 5 6 ]—:/?. mria^r -;;:7°A 1 --A4CDMflicJ: 

0. ^B^^TndP 1 3cc^7T^^nri^^^-^ >'cc>(t'r€>^ 



n 

5 , S 3 4 ) o 10 
[0 0 5 7 ] — <^J;l««jiaE9 6(E) T'^L/cJ: ^ 

n/d:^^!^ . ^'z^y (Dm^ b 5 -tt ^^m^'uU ^ fc 

fctmm^ti. RAM 1 7rtcr)M^^:^^i^U>^^^M^C 20 
m^m^yy^ "1" h^n^ (X7- >::'*S3 6 

3 7 ) o 

:0 0 5 8 ]CCr. RAM\ ll^COmi ^V^M'Z^'y 
1 7 d. 17eCC. «ffi*>T^5 nn^^ ^5^" 

txX^') -J F^^*^^n€) (Xf- >:7'S3 8^S 3 

9) . 

[0 0 5 9 ] ^Or. i«B^Ba7r:Sn 3CC^'^:7c!:ftCCig 

CDiSfli^A;^^^-^^. -eC0i$[fii-r-^:^^R AM 1 7l^(D 
-^S4 1 ) o 

[0 0 6 0] C^Ur. «B^B«7Sa51 3CC^ -^>' iftcc 

"-^^A:^LT^^?#. r^tfj ^—1 2 b^fUf'p-r 

r :7 i^cM^.-^ ^^"yv ■^t^^'yv ^ U>^X ^ 1 

7d. 1 7 eCCidtian-Ct,^€):^^S?I)^W»T$n^ (X-r 40 
>:;-:7'S4 2-^S 44 ) „ 

[ooenccr. ^"^■^^^wo i^'M^n. 

CC. ^'^^'Uv^-X^MCCM^:^^^ " 1 " i^'^'^ '^ b 
$nri^€»i*iJ»T$tl-5i. >'^U>^X^ 1 7 etc 

r-;;:7'S44^S45 — S46. S47)o 
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n-S (XT' :7'S 4 8 , S 4 9 ) „ 
[0 0 6 3 ] — I^". mrlBXf-:/:7'S3 9tC:fol^r. 2 

-r -5 i . Wamc cfc M # f^SS^O A/J r^S ^j: l ^ <h *ij»r 5 ti 

tf-r-S (Xf''>:7'S4 0-^S4 3-^SA TAl^-A 

4 J ) . 

[ 0 0 6 4 ] 0 , m^B^Tf.^v^ 1 3 ic^TT^snirc^'S 

^':;^LTJ&/EL. SJ^^X-^5^>RAM 1 7(^a:)i^,'^. 
. j^^^^^X^ 1 7 gtCiaig^n/cl^^-C (X-r ^-^'S 
4 3-SA). cbfl»?5n. 
>^X^MtcM^:7^ " 1 " y h ^tiXl^^iflSK 
y^';?^Ut>X^ 1 7 etciBte^nri^^^' 
^>'S;c?:)M#f^lSjO^. Strid*^,'^, ♦ l^.^.u>^x^ i 7 g-^c 

Sn-S (X7-'y-:7'S44^S45— S46, S47). 
[ 0 0 6 5 ] T-S) i . BuiSM^f^?S?5)^ffi.#>Ote,r^, * 

^•:7 7^-^U>^Xi> 1 7 htc}ffiB5n«S^?r:SRl 3CC 
^/^^^n^ (X>r :7'S4 8, S49)o 
[0 0 6 6 ] -TJ^Ctx^. ilM.CD^'yy^lmm^Tf^'^^^ 

mcm'&m^^^tixi.^^^''yy-A<Dm^i^M-f)^. mibis 

ti^ox. mc. i/'yy±(Dti^,^MmR:/^^MW:^i^ 

mf)^M<xi>. mci&m^^^^rixi^^^'yyomi^ 

^ ^"yy^t^^cDX ^ ts: ^'7y^t,cmt^^i)^^'m^ c 

t^^x^^. 

[0 0 6 7 ] ^^H^^TT^gp 1 3(.czi-v'mUo:>^y 

^W}mr^zi>2 3 c^^>^ y^LXm^^'^^Ctt^C 
ctO. X7^-;.-7'S 3 6CC:|d(.^r. M^^tt«tfe7:)^jMtR5 
n/ci*iJ»T5ti. X^r ^T^'S 3 7^c4ol^r. RAMI 7 
rtOffl^ ^'^^Ui^x^MCCffi^Jg^-?^^ "1" 

•:;F$n/cl^CC. Xr* ';;:7°S3 8CC*5l^T. ^t^d^'yy 
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0. ^CDJg^^n/c*^.^.. mf^MWMt.CX^'yycDm 
^t^^W.^tiX^'yy^—^XyV'T.^ 1 7 htCJmHi^ 

r^B^^^gP 1 3 ^C^^^tl'S (X7*>:;:7°S 3 8 — S 
43^SA^S44^S5 O^S 5 1 . S49)o 
[0 06 8 ] 'e?iJ;i«MIEEg6 (E) -Ctj^U/cJ:^ 

CC. :x-1f H^a(7:)2 l^cWim-t^^'yy^i^^ 

n/d:^^r. ^''yy(Dyi^\^y^\tyi5\^^(Omi^^'^ 
r>r:3>2 3 aX^iy^«lfflT-rr3>2 3 b^-<>^ 

^ orf^^-r ^ i . ^ 3 ^ ^'yy^m^^.Atim^ 

cfc^. RAMI llHom^yy^i^i^^^M^^ "0" 
(Xf--:;:7'S28^S36-^S52)« 

[0039] -r^t. mn^2-^xm^^'yy'f)^^^s^tix: 

S3 9) „ -^-ur. ^B^R/^^gPl ?>^c^~yy tMcmjT. 
3 nr c ^ ^ Sio^cD X ^r^Xii y ^^M^T ^ 

r^'-a^^&^R AM 1 7 i^co^-^x y rtciEt&.i^nr^/T^ 

(Xf'';;:7'S4 0^S4 1 ) „ 
[0 0 7 0] C^Lr. «B^^7j^g|51 3CC^--^~;'i«CC 
^tT^ ^ n T c ^ ^ :7 j^CD X :^f^ Xti y ^SI'/H"^ -6 

^:7^7:?^^^^>7j^u>^x^ 1 7 d, 17 ecciats^nr 

C^^:^i^S;!)^*lJ»T^n-S (;:<7^v:7'S4 2-S4 4) o 
[ 0 0 7 1 ]Ccr\ ^'^:7^Wf3<i:*iJ»T$n. 56 

<. x:^r^xt*y:/7f^^co^3fti3:fi'C^)^i*y»T5n^ 

^^-^xtiUv^X^ 1 7 eCCiEtt^nri^^^'vyj^ 

CO X y ^r^ ^*I/E-r ^ f^^fiij^?^. Mid 7 ^ x 
^cDx:^f^Xtiy7?f^<?:»<^^#^^^f^«^^^^"^^ 

^J^^tf/cCC^^^n-S (X7--:/:7°S4 4^S4 5 — S5 
3, S4 7 ) o 

[0 0 7 2 ] -r-si. mi^xyi\^K{:i:y:fj[^o:>mm^ii 
M(Dikm "f-^i^cm^n^htifcif'yy^t^c mt-t ^ 

'yyi^^if 'yy'f-^lyV':^ ^ 1 7 h^cJSiii^ni^B^^^ 
gPl SCC^^^n-S (X7^u;:7'S 4 8, S49)o 
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[0 0 7 3]—:^. fjlEXir :7*S 3 9 ^C^dl^r. 2 <X 

y F {4g1*mMiltC ^^T-r ^ (X7">:;^S40-»S43 
10 >S A r A 1 --A4 J ) c 

[0 0 7 4 ] «9^B^^^P1 3^ca^5nrc^'E) 

AM 1 7p^(Dte,'^. • *^,r5.u>^>5.^ 1 7 gcciats^n/d:^ 
Mr (;:^f^^:7*S4 3^SA) . "^^W iflSr? 
<lfi^::?^^'U>^x^MCcM^:^-^^' " 1 " ti-fe^y F 

Idtfe 5 tiT c ^ ^ y ^ ^cD X Xli y 'fo\^(Di^M^^ . 
20 mn^ih^. ' u X ^ 1 7 g cc latS ^ ti/c^tf ^«iS 

eS^Sft CO ^> y ^5^)Sff fc CC^Tfx 5 n ( 7* 
:7*S4 4 "»S4 5 >S5 3, S4 7) « 

[ 0 0 7 5 ]'r'^i> fjiEx:^r^Xiiy:'?r^o^lft(4S 
titc ify y s:ccm-r y -r- ^ u s^x ^ 

1 7 hCcSSH^niftS^^SPl 3(fC^^^ti^ iX'ry 

4 8 . S 4 9 ) o 
[0 0 7 6] ^my^^. ^j&.(DiP'yy^mm^7rs^'^^ 

f-"^ '^ K)) '^'^ti^. ^ ^ I > y y UD^h^M 

^jSLZ>^(Di:^^yy^mtc(^cmmM7f^^ti^(Dx\ mc. 

i:^'7y±(Dr^}^MmRl^¥^.4^Mm^m'mLXi:^^yyii.m 

40 <xi>. mct&mm^^tiXi.^^i/^ycoii.S^^^^'C 

mmmLxm^^^-^. ^(o^n^wk(D>^'^jy^m^^ 

if 'yy^ti^^o)J:^rj:^'^yi:(,cmtr^^^^'kw^ 
Ct-^^X^^. 

[0 0 7 7] -1^. ^B^^Tngpi 3CC^7i^5nt:i>>E>^' 

cDA:^Cc cfc 0 X .^f&jX^* y ^[t^J^o^tf ^«iS?S>^-'>^ 6 
tifcmc. Xt- V >'*S4 4CC:foi^r. cc>r'tl£ 

zx-"^(^Cj:K}imm^titci:^yy(^Clcir^mmf-^<DX 
50 ;^?CCcfc-2>^^:7^CDHLaifil^. RO'ffiS$n/c^^5^:?S; 
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-»S50-^S54. S49) c 

[0 0 7 8 ] ^ur. wmi^^^f^mvi^ ^ ^-RV^ 

^ mil 1 2 c^^f^-r miiS-iltD^*^* 10 
^■^:7 5^iiiU*l-T$n'^ (Xt^ ^''S 5 5^END) . 
[0 0 7 9 ] fj:^, mM^mmmiS^'C^t. .£CC. 2ycM 

Hi. ^ib. M^O^M. RV^'tn^cmj:'? ^'-yy^cDn 

^jagitc o I ^ r 1^0^ U /c;^J^ . It ^ ^ "^^ MiR 

mm rias (a) #b?j cc:foi^r3MjRof^3^j:^'^'7r-Y 
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